The manufacturing sector is one of the backbones of the South African economy, and yet is one of the economic sectors facing challenges in job creation. This study analysed the long-run and short-run effects of aggregate expenditure components on job creation in the South African manufacturing sector. A Vector Autoregressive (VAR) with Johansen co-integration approach was used to analyse quarterly data from 1994 to 2015. The findings are that there is a long-run relationship between aggregate expenditure and job creation in the South African manufacturing sector, with government and investment spending being the major components of aggregate expenditure that create jobs in the South African manufacturing sector. Conversely, consumption spending destroys jobs in the manufacturing sector, while net exports have no significant effect on job creation. The short-run relationship between variables was not significant. Recommendations are that more effort should be put into investment spending, and government should spend more on investment than on consumption spending -in order to increase job creation in the manufacturing sector.
Introduction
Manufacturing is one of the major sectors that contribute to economic growth in general, and employment particularly. The positive side of the manufacturing sector in creating jobs emanates from the combination of human capital and entrepreneurship -to produce goods that can be sold, used as intermediates or final products (Majumdar, Borbora, 2015) . Thus, the manufacturing sector can enhance job creation through labour-intensive production. In the South African context, the manufacturing sector is one of the major economic sectors. It refers to the process of employing labour and some other tools to produce semi-finished (intermediaries) and final goods that can be sold within domestic or international markets (Small Enterprise..., 2012) . The South African Statistics Service (StatSA, 2015) distinguishes three types of products in the manufacturing sector: food and cloth products; beverages and tobacco; and secondary production of furniture (set of sport products, jewelry, and stationary and music instruments).
Employment in this sector is usually measured using the index of total number employment or jobs (SARB, 2015) .
Although different theories and studies assert that manufacturing sectors play a major role in employment creation -no study has tested the effect of the Keynesian theory of employment (through aggregate expenditure) on the South African manufacturing sector. Thus, there is a need to assess how aggregate expenditure can be used to create and improve or destroy employment in the South African manufacturing sector. The aim of this study is to determine which component of aggregate expenditure contributes more to job creation in the South African manufacturing sector.
Review of empirical studies on aggregate expenditure and job creation
In the initial Keynesian theory of employment, demand and spending are considered as a job creation engine for high demand, and spending leads to more supply which requires more labour (Keynes, 1936) . Nonetheless, various scholars challenged this theory. For instance, analyzing what should be the solution to Spain's higher rate of unemployment, Afonso and Sorolla (2012) found that the implementation of the Keynesian aggregate expenditure model could destroy more existing jobs than create new ones. The same conclusion was reached by Coenen and Straub (2005) in their study assessing whether government spending, as one of the aggregate expenditure components, could crowd-out consumption in the private sector in the European zone. They found that government spending does not have a strong impact on private consumption. The money spent by government can increase household consumption (demand for goods and services) or be used to subsidize producers (resulting in lower cost of production) -suggesting that government spending can increase hiring ability from the private sector. Furthermore, analyzing the effects of spending on consumption in the USA, Galí, López-Salido and Vallés (2005) found that government spending increased both wages and employment. These controversies around the effect of spending on employment are indications that the Keynesian aggregate expenditure model may work in favour of employment in some countries, while it might be a misfortune for others. The next section presents different findings obtained by applying the Keynesian aggregate expenditure model, to determine its link to total employment and job creation.
Household Consumption Expenditure and Job Creation
In respect of the Keynesian theory, demand creates its own supply, and henceforth the more goods and services are demanded by households for consumption -the higher is the quantity produced, and, as a result, the higher the labour demand, ceteris paribus (Chamley, 2014) . There is a positive relationship between employment growth and a household's consumption (Bentolila, Ichino, 2000) , as household consumption contributes more to economic growth -which is the engine of job creation (Gurgul, Lach 2011) . Although many strategies can be employed to create jobs, Bentolila and Ichino (2000) and Lamo, Pérez and Schuknecht (2007) gave more credit to household consumption for its abilities to stimulate and create more jobs without causing other negative impacts on the general economy. In this regard, Stanlib (2013) considered consumption spending as the backbone of the economy in South Africa, because it has a considerable effect on the country's gross domestic product (GDP). Contrary studies by Schettkat and Salverda (2004) found that the link between job creation and household consumption depends on many factors. Henceforth, depending on a specific factor, household consumption can create or destroy jobs, and in some cases there might be no relationship between consumption spending and job creation. Having a job does not necessarily imply consumption growth, as in some cases, an employee might choose to increase saving over consumption spending (Emilia, 2008) .
Besides, technological production growth and the consumption of imported goods and services may also lead to job destruction (Autor, Dorn & Hanson, 2013) . When households increase the consumption of imported goods and services, domestic production declines -as a high demand for imported goods creates more jobs within the exporting country (Toossi, 2002) .
In other words, the consumption of imported goods tends to destroy domestic jobs (Emilia, 2008) . The linkage between net exports and job creation is discussed next.
Total Net-Exports and Job Creation
Net export is another component of aggregate expenditure that can play an important role in job creation. Job creation depends on the dynamic in the labour and in some instances unemployment is of markets failure (Keynes, 1936) . If the quantity demanded is higher than the production capability of existing labour, new workers have to be hired to facilitate equilibrium between demand and supply (Tcherneva, 2008) . Consequently, more demand from foreign buyers may lead to more supply in a domestic country, and the increased supply involves more demand for labour -other factors being held constant (Dizaji, Badri, 2014; Bobeica, Esteves, Rua, Staehr, 2016) . The role of exports in the economy is not just limited to the creation of direct jobs, but also stimulates new jobs and protects existing ones indirectly. Countries with a higher level of exports are less likely to face unemployment growth (job losses), for, beyond job creation, exports sustain existing jobs. In California for example, exports are considered to be the engine for growing and sustaining jobs (Tschetter, 2010) . The rise in exports from manufacturing products has been and is still considered the engine for employment growth in countries like China, Indonesia, Japan, and Korea (Kiyota, 2016) . The jobs created by manufacturing exports affect not only the manufacturing sectors, but also employment in other sectors like agriculture, mining, and construction -which provide input for manufacturing (Nguyen, 2015) . Consequently, there is a positive linkage between manufacturing export growth and job creation within the manufacturing sector and in some other sectors (Athukorala, Santosa, 1996) . Thus, the exports related to manufacturing products play a key role in increasing the number of jobs, even for low or unskilled job seekers, and in the informal sector (Fukase, 2013) .
Although the afore-mentioned studies suggest a positive relationship between exports and job creation, Feenstra and Hong (2007) argued that in the Chinese economy between 2000 and 2005, domestic demand created more jobs than total exports. Moreover, an increase in exports may have an inverse relationship with job creation if the exported goods and services are a result of the use of machinery. In other words, the export growth from technology improvement might destroy more jobs than it creates -if productivity is based on capital-intensive or the increased number of working hours per existing worker (Kiyota, 2011; Sousa, Rueda-Cantouche, Arto, Andreoni, 2012) . Furthermore, if total export growth leads to labour wage and per capita productivity growth, the demand for labour would remain constant (Said, Elshennawy, 2010) .
Besides the positive and negative effects of exports on job creation, the study by Los, Timmer and de Vries (2015) on exports and employment in China, found that exports might increase or leave employment levels unaffected. The study revealed that if foreign demand rises together with the existing domestic labour productivity, the effect of export growth on employment remains unchanged.
Government Spending and Job Creation
The effect of government spending on job creation has been an ongoing topic through the decades. Studies of Finn (1998) , Amjad (2005) , Blanchard and Perotti (2002) , and Holden and Sparrmany (2016) on how government expenditure decisions affect employment, found that increased government spending led to economic growth which thereafter increased the level of employment. The more government spends, the lower is the unemployment rate, and the higher is the number of new jobs created (Ramey, 2012) . Other studies (Kenyon, 1997; Cray, 2011; Leigh, Neill, 2011; Maisonnave, Mabugu, Chitiga, Robichaud, 2013) found that government spending on infrastructure should be the key to job creation. Consequently, government spending in this sector is considered to be one of better strategies to grow employment.
That said, Loizides and Vamvoukas (2005) , Afonso and Sousa (2012) , and Bertolis and Hayes (2014) found that government expenditure does not contribute more towards economic growth. If government spending does not aim at economic growth -the relationship between job creation and government spending would eventually be negative (Mahmood, Khalid, 2013) .
Furthermore, the effect of government spending on job creation is more effective during sluggish economic conditions than when the economy is booming (Beard, Ford, Kim, Spiwak, 2011) .
Therefore, the outcome of government spending on job creation is subjected to the economic cycle.
Investment Spending and Job Creation
Investment spending -which is regarded as gross fixed capital formation in the South African context -should not, from a macroeconomic perspective, be treated as just a process of improvement in capital accumulation; rather it is one of four aggregate expenditure components; which are more effective for job creation (Munnell, 1992) . The hypothesis of a positive relationship between job creation and investment spending was proved correct by the study of Psaltopoulos, Skuras and Thomson (2011) on the relationship between investment and employment in the EU, which found that in EU rural areas more jobs were created through private investment spending. The study by Shi and Michelitsch (2013) , on the role of manufacturing in employment across 100 countries, proved that more jobs were created through investment spending. In the same context, the study by Tschetter (2010) on the benefits of jobs in manufacturing found that employees are less likely to abandon their jobs in the manufacturing sector than in other sectors.
There is a strong cause-effect relationship between investment spending and employment -as the former is one of the paramount strategies to create jobs, while the latter can cause the former. The alteration of each of the two (employment and/or investment) causes direct and mutual effects. Iacovoiu's (2012) (2012) and Habanabakize and Muzindutsi (2015) found that for South Africa and other sub-Saharan countries, more jobs could be created if the degree of investment spending in the manufacturing sector was increased.
Contrary to the afore-mentioned studies that recognise a positive relationship between investment spending and employment, the study by Maisonnave et al. (2013) on the effect of investment spending on job creation, found that investment spending sometimes is a solution for joblessness. The reason behind this idea is that investment spending that creates jobs in one sector might be done at the expense of job creation in other sectors. Moreover, Nicholson and Noonan (2014) argued that investment spending might have small effects on employment in manufacturing because of its higher level of employment turnover caused by technology improvement -which reduces labour demand. Investment spending on technology in the local manufacturing sector improves competitiveness and productivity. However, it also destroys jobs because it replaces or reduces labour demand (Rotman, 2013) .
Data description and econometric modeling
In order to determine the effect of aggregate expenditure and job creation on the manufacturing sector, this study employed a quarterly time series for the 21-year-period from the first quarter of 1994 to the fourth quarter of 2015. The selected data are seasonally adjusted and the choice of data timeframe was motivated by the availability of the data. Employment was used as a proxy for job creation in the manufacturing sector; it was obtained from the total employment index, and total employment is the difference between the labour force and the total number of unemployed people in the labour force. Government spending comprises spending on salaries and wages, goods, and services, and also on different governmental departments. It is measured in billions of Rand (SARB, 2015) . The final expenditure by households comprises all expenses of households on goods and services -including the expenses of non-profit organisations -by household. The fourth variable was investment spending, which is known as real gross capital formation in the South African context. It comprises private and public investment, and is measured in millions of Rand. Lastly, the net export is the difference between total exports and total inputs, and it is also measured in millions of Rand (SARB, 2015) .
To analyse the relationship between the dependent and independent variables, all variables were transformed into a natural logarithm. This was done with the intention of determining the elasticity of job creation within the manufacturing sector -in response to the change in aggregate expenditure. Notwithstanding this, since there is no logarithm of negative numbers (values), the net export could not be transformed, as some of its series are negative. Different methods and techniques can be used to determine the co-integrating relationship between the variables, including: the residual-based approach of Engel and Granger (1987) and the maximum likelihood-based technique of Johansen and Julius (1990) and Johansen (1992). These approaches may have different advantages depending on the integration order of variables.
The maximum likelihood suggested by Johansen and Julius is more advantageous when the analysed variables are of the same integration. Since the variables in this study are all I (1), the results of cointegration were obtained using the Johansen test of cointegration.
Model specifications
To determine the interaction between South African aggregate expenditure and job creation in the manufacturing sector -the following VAR model was formulated:
LGOVS 
where:
LEMAN t -natural logarithm of employment in the manufacturing sector at time t, LCONS t -natural logarithm of household consumption spending at time t,
LGOVS t -natural logarithm of government spending at time t, LINVES t -natural logarithm of investment spending at time t, NEXP t -Net export spending at time t, and C n indicates the constant; β n , γ n , δ n , θ n , and φ n , represent coefficients; k denotes the number of lags employed; and e 1t , ..., e 5t represent the stochastic error terms.
The estimation of the above equations is preceded by the unit root test, in order to ensure the variables' stationarity. If variables are found to be stationary at level or I (1), the VAR analysis is undertaken. However, if variables are not I (0), these are differentiated and the cointegration test is used. The presence of co-integration among variables requires the estimation of Vector Error Correction (VEC). Assuming that one cointegrating relationship exists, the VECM derived from equations 1 to 5 can be represented as follows: 
Where ω 1 to ω 5 are coefficients of the error correction ECT that captures the adjustment of fluctuations in variables towards the long-run equilibrium. The analysis of VECM was followed by the Granger causality tests, to determine the short-run direction among pairs of variables. To detect the reaction of each variable to its own shocks, as well as the shocks from other variables, the variance decomposition and impulse response were employed. A number of diagnostic tests like heteroscedasticity, autocorrelation, parameter stability, and normality were conducted to ensure the accuracy of the results obtained from the used model.
Results and discussion

Unit Root Test and Lag Selection
The test for unit root is critical in the VAR model, as its omission may lead to spurious or irrational results. In other words, the results obtained without the unit root test, cannot be trusted or used to form the correct policies. Moreover, the unit root test can serve as a better tool to determine the order of integration of employed variables. In this study, the Augmented Dickey-Fuller (ADF) approach and the Phillip-Perron (PP) tests were used, and the test results are represented in Table 1 . none of the tested variables was stationary at level with or without trend. Since they were not stationary at the level, the second step was to differentiate them, and then they became stationary at the first difference. This suggests that all variables, without exception, are I (1), as represented in Table 1 , and both approaches (ADF and PP) reached the same conclusion. However, it was better, before any estimation, to determine the optimal number of lags to be employed by the VAR approach. The information criteria well known in determining the optimal lag length are: Log likelihood (LR) test statistic; Final prediction error (FPE); Akaike information criterion (AIC); Schwarz information criterion (SIC); and the Hannan-Quinn information criterion (HQIC). The lag-section results are shown in Table 2 . Three (FPE, SC, HQ) criteria suggested the use of 2 lags, while AIC and LR suggested 8 and 7 lags, respectively.
The results of lag-length selection are represented in Table 2 . 
Results of the Co-integration Test
In order to determine whether a short-run or long-run relationship exists between or among the variables in the study, it was very important to first estimate a system equation of a dynamic structure. The linkage among variables is a key factor of any study, as using variables without any relationship should lead to no results. A mechanism usually used to determine a long-run relationship is known as the co-integration test. The Johansen co-integration approach is one of the tests employed to detect if variables have a long-run relationship. The test uses eigen value transformation to detect a maximum correlation of linear combination among variables. The results of the Johansen test of co-integration undertaken using the VAR approach of five variables are exhibited in Table 3 . The null hypothesis suggests the absence of a long-run relationship or co-integration amid variables. Given that for both eigen value and trace test statistics exceed their critical values at the 5% level of significance (when H 0 is r = 0), it means that at least one cointegrating vector is present. For more than one cointegrating equation (H 0 is r = 1 or r ≥ 1), both eigen value and trace test statistics are less than the critical values at the 5% level of significance; suggesting that there is only one cointegrating equation. It is therefore concluded that there is a long-run relationship among the variables. In normalising coefficients and making one of the endogenous variables a function of the others, the following the long-run relationship equation is generated: LEMAN = 18.126 -3.0318LCONS + 1.230GOVS + 1.033INVES + 0.00001NEXP (11) Equation 11 indicates the presence of a negative relationship between consumption and employment in manufacturing, as a 1% increase in consumption results in 3.0318% of job losses. However, there is a positive relationship in the relationship between job creation in the manufacturing sector and the other three components of aggregate spending. When government spending increases by 1%, job creation in manufacturing increases by 1.230%, and if there is a 1% increase in investment spending, manufacturing employment increases by 1.033%.
Nevertheless, the effect of net exports on manufacturing employment is almost insignificant.
One million increases in net exports create 0.00001% jobs in the manufacturing sector. Joining the effect of net exports and consumption on employment in the manufacturing sector, this finding indicates that South Africans consume a large quantity of imported goods and services.
Henceforth, a negative effect of consumption on employment and a nearly insignificant effect of net exports towards manufacturing employment as indicated in the equation 11.
The speed of adjustment to the long-run equilibrium
The presence of a long-run relationship among variables leads to the estimation of the Vector Error Correction Model (VECM). The results from this estimation are presented in Table 4 . Considering that the error correction term has to be negative and significant, the ECT for manufacturing employment is the only equation to meet the requirement of adjustment to the long-run equilibrium. The VECM results suggest the absence of a short-run relationship among the variables. These results correspond to the outcome from the Grangers causality test, in which, besides the net exports, none of the variables is significant. When running a regression analysis using econometric techniques, there is room for making some mistakes which can lead to erroneous conclusions. Therefore, the normality test, serial correlation, and heteroscedasticity were used in the study in order to ensure the accuracy of findings. To achieve this objective, the null and alternative hypotheses were set and the results are represented in Table 5 . Since the results in Table 6 show that the VECM model passed all the necessary diagnostic tests, the conclusion is certainly that the results are reliable.
Granger Causality Test
Having found the long-run relationship among the variables, the next step is to test if these variables have a short-run relationship, and to determine the direction of causality. This can be achieved by undertaking the Granger causality test. Table 6 displays the summary of the results obtained from the Granger causality test. The results show that three of the four dependent variables can assist in predicting short-run employment in the manufacturing sector. However, investment spending does not cause short-run employment in the manufacturing sector. This makes sense, as it takes time for investment spending to create jobs. In addition, in this era of technology growth, a big share of investment is allocated to technology -which is not in favour of labour demand. 
Impulse Response Function Analysis
Impulse responses were undertaken to quantify the responsiveness of the variables to structural shocks or changes in the system. This was applied to each variable to determine its effect on the VECM system used by the study. That is, a unit shock was applied to each variable to determine its effects on the used VECM system. In other words, impulse responses provide information of reaction of one variable towards the changes or shocks in other variables. A generalised impulse response is a better tool in interpreting impulse response of the VECM system, as it averages the past and present shock of variables in order to predict the future (Koop et al. 1996: 129) . Using Y and X axes, the former represents percentage changes in a variable, while the latter indicates the time-length it takes a variable to respond to the change in the system. The generalised impulse response of employment in the manufacturing sector to the shock or innovation in consumption indicates an increase in employment from quarter 1 to 4 and then stabilises up to quarter 8 -where it starts declining again. This indicates that the effect of household consumption on job creation varies depending on the economic cycle and the source of goods to be consumed (imported or domestically manufactured). With regard to government spending, the generalised impulse function of employment in the manufacturing sector towards government spending indicates that job creation increased from quarter 1 upwards -from negative to positive. This is supported by the theories stating that every cent spent by government contributes to job creation in one way or another. Therefore, in the South African economy, there is a positive relationship between government spending and job creation.
Considering the GIRF of employment in manufacturing towards structural innovation in investment spending, the results in Figure 1 show a slight decline in employment from quarter 1 to quarter 4 -and they then stabilise and remain positive. This implies a constant and positive relationship between manufacturing employment and investment spending. Notwithstanding this, the outcome of manufacturing employment in respect of structural innovation in net exports, denotes a small decline in manufacturing jobs from quarters 1 to 2, and then stabilises although in the negative side. The outcome implies the insignificant effect of net exports on job creation in the South African manufacturing sector. This is not unexpected, as South Africa is a net import country rather than a net export one. Having explored the responsiveness of job creation in the manufacturing sector to the shocks in independent variables, it is necessary to analyse the responsiveness of these variables in respect of the shocks in the manufacturing employment. Endogenous changes of this variable are exhibited in Figure 2 .
The generalised impulse response of consumption to the structural innovation in the manufacturing employment is negative. Manufacturing employment fluctuation results in consumption declining. The negative effect is small in the short-run, yet, as the time increases the effect becomes more serious. There is also a small decrease in consumption in quarters 1 to 5, and then it goes down up to quarter 10. This makes sense as consumption depends on income, and usually employment means income; the more people are employed the higher is the consumption level. In respect to the responsiveness of government spending towards the changes in manufacturing employment, results in Graph 2 show that a change in employment leads to negative government spending, meaning that a positive shock in employment reduces government spending. This implies that a decrease in the number of workers reduces government income, and increases total government spending. The generalised responsiveness of investment spending to the changes in manufacturing employment shows that the structural innovation in manufacturing employment leads to a rise in investment spending up to quarter 5 where it reaches equilibrium, and then from quarter 8 it starts declining. That is, newly employed people invest more in a better standard of life in the future. As time goes by, they spend more on consumption than they invest. With regard to the responsiveness of total exports to the changes in employment, the result shows that from quarters 1 to 3 the shock in manufacturing employment increases net exports, and then they fluctuate up to quarter 6 where it reaches equilibrium and remains constant.
Forecasting Error Variance Decomposition
The results in Table 7 represent the variance decomposition of each of the used variables over a 36-quarter timeframe -that is nine years. The result of each year is not presented -but rather every last quarter of the year. As is revealed in Table 7 , the higher changes in manufacturing employment are caused by manufacturing employment itself (own shock). However, the own shock manufacturing employment decreases gradually, at the end of the first year (quarter four) the contribution on its own shock is 92% of the total shocks, while by the last quarter of year nine the contribution becomes around 73%. The second variable to cause fluctuations in manufacturing employment is consumption, and its contribution increases gradually from 6%
at the end of the first year to 11% at the end of the ninth year. Like consumption, government spending and net exports cause employment in the manufacturing sector to increase gradually -from 1.31% at the end of the first year to 9.13% at the end of the ninth year and 0.82 to 0.3.23
in net exports, respectively. Lastly, the contribution of investment spending to employment in manufacturing fluctuations is almost insignificant, from 0.03 in the fourth quarter to 0.34 in the last quarter of year nine. Source: own elaboration.
Policy Implications and Conclusions
The study analyses the interaction between effects of aggregate expenditure on the employment in the manufacturing sector, and how the former responds to the changes in the latter. The results of the analysis proved the presence of a long-run relationship between aggregate expenditure and job creation in the manufacturing sector. Each component of total spending plays its role in improving manufacturing employment in the South African economy, with jobs created through spending having a positive impact on future spending. Export and consumption have a major impact on manufacturing employment, and government spending also plays its part. Although investment spending contributes to long-run job creation, its impact is not as strong as the previous three components of aggregate expenditure (consumption, exports, and government spending). In the same context, investment spending does not create jobs in short-run yet other variables of aggregate expenditure create short-run employment in the manufacturing sector.
Since aggregate expenditure, in general, creates short-run and long-run jobs in the South African manufacturing sector, government and the private sector should collaborate and complement each other in order to improve spending in a wise way -as unwise spending can cost the economy and destroy jobs rather than create them. Different theories suggest that investment spending not only creates jobs, but that it also sustains the existing jobs. Henceforth, it is important to support or increase investment spending in South Africa, in order to create more and sustainable jobs in the South African economy.
